





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Annual BIPV production [MWh/yr]
































































































































































Annual BIPV production [MWh/yr]












































































































































































































































































































































































































































































































































































































































Annual BIPV production [MWh/yr]




















































































































































































Annual BIPV production [MWh/yr]










































































































































































































































































































































































































































































































































































Self-consumption or Self-sufficiency [%]
Irr
ad
ia
tio
n 
th
re
sh
ol
d 
[k
W
h/
m
²·y
ea
r]
Ar
ch
et
yp
e 1
Ar
ch
et
yp
e 4
Se
lf-c
on
su
mp
tio
n 
–H
ea
t P
um
p
An
nu
al 
pr
od
uc
tio
n
Se
lf-s
uff
ici
en
cy
 –
He
at 
Pu
mp
Se
lf-c
on
su
mp
tio
n 
–O
il B
oil
er
Se
lf-s
uff
ici
en
cy
 –
Oi
l B
oil
er
Ph
as
e 4
 | O
pti
mi
za
tio
n |
 S
3 -
Tr
an
sf
or
m
at
io
n
Ac
tiv
e I
nte
rfa
ce
s |
 P
hd
Se
mi
na
r |
 29
.03
.20
17
  
Ar
ch
et
yp
e 
1
Ar
ch
et
yp
e 
4
-1
00
0
10
0
20
0
E0S0S1S2S3
-1
00
0
0
10
00
20
00
E0S0S1S2S3
-1
00
0
10
0
20
0
E0S0S1S2S3
-1
00
0
0
10
00
20
00
E0S0S1S2S3
-1
00
0
10
0
20
0
E0S0S1S2S3
-1
00
0
10
0
20
0
E0S0S1S2S3
-1
00
0
0
10
00
20
00
E0S0S1S2S3
-1
00
0
0
10
00
20
00
E0S0S1S2S3
MJ
/m
².y
r
kg
CO
?/m
².y
r
MJ
/m
².y
r
kg
CO
?/m
².y
r
En
er
gy
GW
P
SI
A2
04
0
31
0 M
J/m
²·y
r
SI
A2
04
0
31
0 M
J/m
²·y
r
SI
A2
04
0
10
 kg
CO
?/m
²·y
r
SI
A2
04
0
10
 kg
CO
?/m
²·y
r
En
er
gy
GW
P
LC
A 
-L
ife
 C
yc
le 
An
aly
sis
Ph
as
e 4
 | M
ult
i-c
rite
ria
 as
se
ss
me
nt
Pa
ss
ive
an
d a
ct
ive
str
ate
gie
s +
 L
ow
-im
pa
ct
 m
at
er
ial
s
No
te:
 C
ha
ng
ing
 H
VA
C 
sy
ste
m 
(H
ea
t-P
um
p)
100%
Active surfaces
Optimizing
Active surfaces
Re
no
va
tio
n
BI
PV
Co
ns
um
pti
on
Ac
tiv
e I
nte
rfa
ce
s |
 P
hd
Se
mi
na
r |
 29
.03
.20
17
  
0
20
00
00
0
40
00
00
0
60
00
00
0
0
5
10
15
20
25
30
35
40
45
50
CHF
Ye
ar
s
E0
S0
S1
S2
S3
0
2'
00
0'
00
0
4'
00
0'
00
0
6'
00
0'
00
0
0
5
10
15
20
25
30
35
40
45
50
CHF
Ye
ar
s
E0
S0
S1
S2
S3
Ph
as
e 4
 | M
ult
i-c
rite
ria
 as
se
ss
me
nt
Ar
ch
et
yp
e 
1
Ar
ch
et
yp
e 
4
No
te:
 C
ha
ng
ing
 H
VA
C 
sy
ste
m 
(H
ea
t-P
um
p)
0
50
0'
00
0
1'
00
0'
00
0
1'
50
0'
00
0
0
5
10
15
20
25
30
35
40
45
50
CHF
Ye
ar
s
E0
S0
S1
S2
S3
0
50
0'
00
0
1'
00
0'
00
0
1'
50
0'
00
0
0
5
10
15
20
25
30
35
40
45
50
CHF
Ye
ar
s
E0
S0
S1
S2
S3
LC
C 
-L
ife
-c
yc
le 
co
st
 
Ac
cu
m
ul
at
ed
 co
st
 o
f e
ne
rg
y c
on
su
m
pt
io
n
Ac
cu
m
ul
at
ed
 co
st
 o
f e
ne
rg
y c
on
su
m
pt
io
n
100%
Active surfaces
Optimizing
Active surfaces
Ac
tiv
e I
nte
rfa
ce
s |
 P
hd
Se
mi
na
r |
 29
.03
.20
17
  
Gr
id
Inj
ec
ted
Se
lf-c
on
su
mp
tio
n
El
ec
tri
cit
y-
ba
se
d 
HV
AC
 sy
st
em
W
ith
ou
t b
att
er
ies
W
ith
 ba
tte
rie
s
El
ec
tri
cit
y-
ba
se
d 
HV
AC
 sy
st
em
Lig
hti
ng
Eq
uip
me
nt
He
ati
ng
DH
W
Inj
ec
ted
Se
lf-c
on
su
mp
tio
n
wi
th 
ba
tte
rie
s
Oi
l
El
ec
tric
ity
En
er
gy
 ne
ed
s
On
-si
te 
pr
od
uc
tio
n
En
er
gy
 ne
ed
s
On
-si
te 
pr
od
uc
tio
n
Lig
hti
ng
Eq
uip
me
nt
He
ati
ng
DH
W
Gr
id
Ne
xt
 st
ep
 | I
nte
gr
ati
on
 a 
PV
 ba
tte
ry 
sto
ra
ge
 sy
ste
m
Ac
tiv
e I
nte
rfa
ce
s |
 P
hd
Se
mi
na
r |
 29
.03
.20
17
  
Ne
xt
 st
ep
 | I
nte
gr
ati
on
 a 
PV
 ba
tte
ry 
sto
ra
ge
 sy
ste
m
Ba
tte
rie
s c
ap
ac
ity
Av
er
ag
e d
ail
y d
em
an
d 
?
83
 kW
h
Ne
ed
ed
 ca
pa
cit
y 
?
17
2 k
W
h
Nu
mb
er
 of
 ba
tte
rie
s*
 
?
15
* B
att
er
y e
xa
mp
le:
 R
OL
LS
 24
V 
S4
80
 48
0A
h C
10
0
W
ith
ou
t b
at
te
rie
s
W
ith
 b
at
te
rie
s
An
nu
al 
re
su
lts
Se
lf-
co
ns
um
pt
io
n
Se
lf-
su
ffi
cie
nc
y
26
%
57
%
24
%
53
%
Pu
rc
ha
se
d 
ele
ct
ric
ity
5’2
16
 C
HF
/ye
ar
3’2
14
 C
HF
/ye
ar
Ba
tte
rie
s p
ay
ba
ck
5 y
ea
rs
--
53
%
57
%
? ?
Ar
ch
et
yp
e 1
 | S
1 -
Co
ns
er
va
tio
n
Ac
tiv
e I
nte
rfa
ce
s |
 P
hd
Se
mi
na
r |
 29
.03
.20
17
  
0%20
%
40
%
60
%
80
%
10
0%
12
0%
0246810121416
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
kWh
Ho
ur
s
W
ith
 b
at
te
rie
s
El
ec
tric
ity
 N
ee
ds
 (k
W
h)
PV
 G
en
er
ati
on
 (k
W
h)
Gr
id 
fee
d-
in 
(kW
h)
Se
lf-c
on
su
mp
tio
n (
kW
h)
Pu
rch
as
ed
 el
ec
tric
ity
 (k
W
h)
Ca
rg
a d
e b
ate
ria
 (%
)
Se
lf-s
uff
ici
en
cy
 ra
tio
83
%
Se
lf-c
on
su
mp
tio
n r
ati
o
10
0%
PV
 G
en
er
ati
on
 (k
W
h)
99
.86
Gr
id 
fee
d-
in 
(kW
h)
0.0
0
Pu
rch
as
ed
 el
ec
tric
ity
 (k
W
h)
18
.15
Ch
ar
ge
 le
ve
l (%
)
Ar
ch
et
yp
e 1
 | S
1 -
Co
ns
er
va
tio
n
0246810121416
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
kWh
Ho
ur
s
W
ith
ou
t b
at
te
rie
s
El
ec
tric
ity
 N
ee
ds
 (k
W
h)
PV
 G
en
er
ati
on
 (k
W
h)
Gr
id 
fee
d-
in 
(kW
h)
Se
lf-c
on
su
mp
tio
n (
kW
h)
Pu
rch
as
ed
 el
ec
tric
ity
 (k
W
h)
Se
lf-s
uff
ici
en
cy
 ra
tio
21
%
Se
lf-c
on
su
mp
tio
n r
ati
o
24
%
PV
 G
en
er
ati
on
 (k
W
h)
99
.86
Gr
id 
fee
d-
in 
(kW
h)
76
.38
Pu
rch
as
ed
 el
ec
tric
ity
 (k
W
h)
86
.23
* B
ac
ku
p s
ys
tem
 or
 gr
id 
co
ns
um
pti
on
*
Ne
xt
 st
ep
 | I
nte
gr
ati
on
 a 
PV
 ba
tte
ry 
sto
ra
ge
 sy
ste
m
Ac
tiv
e I
nte
rfa
ce
s |
 P
hd
Se
mi
na
r |
 29
.03
.20
17
  
P
ro
je
ct
 0
2 
-D
es
ig
n
Ar
ch
ite
ctu
ra
l d
es
ign
 st
ra
teg
ies
 fo
r r
en
ov
ati
on
 pr
oje
cts
 w
ith
 B
IP
V 
op
tim
izi
ng
 
se
lf-c
on
su
mp
tio
n a
nd
 se
lf-s
uff
ici
en
cy
Se
rg
i A
gu
ac
il |
 La
bo
ra
tor
y o
f A
rch
ite
ctu
re
 an
d S
us
tai
na
ble
 T
ec
hn
olo
gie
s (
EP
FL
)
2n
d
Ph
D 
Se
mi
na
r |
 A
CT
IV
E 
IN
TE
RF
AC
ES
 | L
au
sa
nn
e |
 29
.03
.20
17
  
